Abstract We report a unique complication caused by the rod of a Harrington instrumentation device, which resulted in spinal stenosis and myelopathy. A literature review revealed no previous causes of direct spinal cord impingement caused by the rod of a Harrington device. In this case, years after the initial operation, the rod penetrated the lamina at the junction between a thoracic and a lumbar curve, causing spinal stenosis and myelopathy. We conclude that regular control of the position of the device and awareness of possible late neurological complications are necessary to identify such complications as early as possible.
Introduction
Operative treatment in idiopathic scoliosis, performed for more than four decades using different surgical techniques, yields, in most cases, satisfactory results. The rate of complications is acceptable compared to the severity of the problem. Acute neurological problems, most of them requiring removal of hardware, are the most important early complications. Predominant among the secondary problems after discharge of the patients are pseudarthrosis and fracture of the instrumentation. Late occurrence of neural lesion, without trauma, years after surgery, remains exceptional [1-14, 16. 17] .
We describe a case of myelopathy caused by a Harrington rod that penetrated the lamina and indented the spinal cord. The patient had undergone posterior spinal fusion with Harrington instrumentation 7 years previously.
Case report
A 55-year-old woman presented with a history of Albee fusion for scoliosis at the age of 19 years. Twenty-nine years later, she underwent Harrington instrumentation with a distraction rod and compression system from the T4 to the L4 vertebra because of a combined thoracolumbar curve. This second operation had to be carried out because of increasing lumbar pain and loss of correction. For this purpose, lumbar transpedicular instrumentation and fusion was performed, but no laminectomy.
After Harrington rod instrumentation in 1988 the patient was never painfree, but until 1994 the pain was limited to the thoracic spine region without radiation. At this time, the patient could provoke muscle fibrillation in the left thigh with sudden onset by certain movements in the thoracolumbar region. A few months later, these symptoms changed into severe pain in both lower limbs accompanied by hypoesthesia and weakness. In February 1995, increasing urge-incontinence and impaired balance was noticed by the woman.
On admission, she presented with spastic-atactic gait with a fall tendency to the left. Hypoesthesia was present below the L1 level. She had mild weakness of the psoas and quadriceps muscles, knee and ankle reflexes were hyperactive bilaterally. Babinski reflex was positive on the left side, straightqeg raising was pain free on both sides.
Myelography showed a remarkable filling defect at the T1 l-T12 level, where the rod had penetrated the T1 l-T12 laminae (Fig.  1) . Obvious findings on CT scans were rod contact and consequent compression of the spinal cord (Fig. 2) . On the basis of these findings, removal of the distal part of the Harrington rod was performed. Intraoperatively, the rod was found to be mobile, but a stable bony fusion was observed. After removal of the rod below the level of T10, clear signs of laminar pressure atrophy over a distance of 5 cm appeared. The spinal cord showed fibrotic, cicatricial changes. Decompression of the involved spinal cord was performed. Only this part of the fusion was examined for pseudarthrosis. As the fusion seemed to be solid, no regraft or new instrumentation was performed. Histological examination of scar tissue revealed fibrous tissue layers.
Postoperatively, the patient regained neural function. On discharge, 2 weeks after surgery, she was able to walk without help. She felt only a little pain in the scar region. Bladder and bowel function were normal. Hypoesthesia, hyperreflexivity, muscle weakness, and ataxia of gait had clearly receded. The radiographs showed that the fusion was solid without any increase in the curve beyond the preoperative findings. 
Discussion
This is the first case of this type of late neurological complication after Harrington rod instrumentation, as far as literature shows. Most reported neurological complications occur immediately after surgery, particularly after use of sublaminar wiring [7, 10, 13, 14] . The reported complications were caused by the sublaminar wiring, the hooks, pseudarthrosis, late infection, or spinal stenosis distal to the fusion, but not by the rod itself. Single case studies of neurological affections appearing years after surgery, such as, for example, sciatic nerve compression by encapsulated hematoma, root compression by a lumbar hook, or neural affections caused by rod breakage or hook displacement can be found [1, 3, 5, 7, 10, 14, 16] . It is likely that our patient initially had a junctional thoracolumbar kyphosis, which was pushed forward by forceful insertion of a Harrington rod into the cranial and caudal hooks. Direct pressure on the laminae, probably reinforced by micromotion of the rod, then led to atrophy of the laminae, migration of the rod, and spinal cord compression over the years (Fig. 3) . Given the fact that the Harrington rod was initially inserted with a certain tension in the area of junctional thoracolumbar kyphosis, this tension was probably lost while penetrating the lamina. So micromotion of the rod in the event of stable fusion could be the cause of the patient's symptoms. Additional support for this theory is given by the fact of pain intensification by certain voluntary movements, which implies some form of instability. Since, during surgery, only a part of the fusion mass was explored, the possibility of a pseudarthrosis in other parts of the fusion cannot be excluded.
To diminish the risk of protrusion of the rod into the spinal canal, forces acting on bony structures should be distributed as widely as possible. Therefore, multisegmental instrumentation systems should be used in dorsal scoliosis surgery instead of a two-point fixation, such as in Harrington instrumentation [15] . Using a Harrington rod in kyphosis, as described here, has to be seen as an additional risk factor for provocation of this complication in spine surgery.
In addition, patients should be followed carefully after fusion for scolisos to detect complications like this one as early as possible to avoid persisting neural affections.
